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MANDATE 


MANDATE or THE TsB 


The Canadian Transportation Accident Investigation and Safety Board Act provides the legal framework governing the TSB's activities. 
The TSB has a mandate to advance safety in the marine, pipeline, rail, and aviation modes of transportation by: 


e conducting independent investigations, including public inquiries, when necessary, into selected transportation occurrences in 
order to make findings as to their causes and contributing factors; 

e identifying safety deficiencies as evidenced by transportation occurrences: 

e making recommendations designed to eliminate or reduce any such safety deficiencies; and 

e reporting publicly on its investigations and on related findings. 


It is not the function of the Board to assign fault or determine civil or criminal liability. 


INDEPENDENCE 


To encourage public confidence in transportation accident investigation, the investigating agency must be, and be seen to be, objective, 
independent, and free from any conflicts of interest. The key feature of the TSB is its independence. It reports to Parliament through the 
President of the Queen's Privy Council for Canada and is separate from other government agencies and departments. Its independence 

enables it to be objective in arriving at its conclusions and recommendations. Its continuing independence rests on its competence, 

openness, and integrity, together with the fairness of its processes. 


MINISTER’S LETTER 


Place du Centre 

200 Promenade du Portage 
4th Floor 

Hull, Quebec 

K1A 1K8 


1 June 2000 

The Honourable Stéphane Dion, P.C. 

President of the Queen’s Privy Council of Canada 
House of Commons 

Ottawa, Ontario 

K1A OA6 


Honourable Minister: 


In accordance with subsection 13(3) of the Canadian Transportation Accident Investigation and Safety Board Act, the Board is pleased 
to submit, through you, its annual report to Parliament for the period 1 April 1999 to 31 March 2000. 


Sincerely, 


LE 


Benoît Bouchard 
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in 2023 with funding from 
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F THE BOARD MEMBERS OF THE BOARD MEMBER: 


MEMBERS or tHE BoarD 


Chairperson the Honourable Benoit Bouchard, P.C. Cabinet, transportation, and international experience includes: Ambassador of 
Canada to France; Minister of Transport; Minister of Industry, Science and Technology; and Minister of National Health and Welfare. 


Member Jonathan Seymour. Transportation policy and marine management experience includes: Executive Director of International 
Maritime Centre—Vancouver; chartering, commercial, and general manager for several shipping companies; marine policy advisor to 
the British Columbia government; and policy and economic consultant. 


Member Charles H. Simpson. Transportation executive experience includes: Executive Vice-President, Operations, for Air Canada; 
President of the Canadian Air Line Pilots Association; and Vice-President of the International Federation of Air Line Pilots Association. 


Member Wendy A. Tadros. Transportation and legal experience includes: Director of Legal Services for the National Transportation 
Agency of Canada; Inquiry Coordinator for “The Road to Accessibility: An Inquiry into Canadian Motor Coach Services”; and counsel to 
the Canadian Transport Commission before the Commission of Inquiry into the Hinton Train Collision. 


Member R. Henry Wright. Management and consulting experience includes: auditor for the Ontario Ministry of Community and Social 
Services; senior management administrator of several non-profit organizations; and consultant in government and public relations to the 
Business Development Bank of Canada. 
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CHAIRPERSON’S MESSAGE 


CHAIRPERSON’S messace 


At the end of this reporting period, the TSB marked 10 years of operation. It has shown solid progress in conducting investigations, develop- 
ing recommendations, and forging independent, business-like relationships with both the public and the transportation industry. This agency 
has also adapted to the rapid introduction of electronics into transportation and the transition to a much more global industry. 


Over the past 10 years there have been many profound changes in the structure of the manufacturers and carriers that the TSB must 
consider in its analyses of accidents and incidents. Within Canada we have seen the privatization of airports, and the commercialization 
of seaports, the air traffic control system and the St. Lawrence Seaway, major expansions of the oil and gas pipeline system, the con- 
solidation of the major airlines, the emergence of Canada as a major exporter of regional jets and rail cars, and the emergence of 
Canadian railways as major operators in both Canada and the United States. From outside Canada we have been influenced by global 
airline alliances, the emergence of a major cruise ship industry, changes in the way other nations investigate their transportation acci- 
dents, and the move from a worldwide skilled-labour surplus to a skilled-labour shortage. 


The TSB has taken many steps to accommodate the rapidly changing transportation environment. It has signed a technical assistance 
agreement with the International Civil Aviation Organization, and it is working closely with the International Maritime Organization on sub- 
jects such as marine accident investigation standards and the introduction of voyage data recorders to parallel the “black boxes” carried 
in airliners. The agency was a founding member of the International Transportation Safety Association, an affiliation of independent 
accident investigation agencies from countries around the world who share safety information and investigative skills. The TSB devel- 
oped the first computer-based methods for analyzing flight recorders and now licenses the system to other countries, including the 
United States, Germany, Australia, Taiwan, and France. The costs of continuing to develop the computer software to accommodate 

the rapid technological changes are now shared among all the users. 


The members of the Board are dedicated, and they are adept at ensuring that the agency's reports are independent, objective, open, 
and fair. The Board has made effective recommendations in all modes of transportation. In addition, the Board has advised the industry 
and regulators of safety problems uncovered during investigations, thereby helping resolve many safety problems without recommen- 
dations from the Board. The staff continue to develop their investigative skills and are gaining a worldwide reputation for excellence. 
The investigation into the Swissair Flight 111 accident off Peggy's Cove, Nova Scotia, continues. 


The future presents us with many challenges. The staff of the agency is ageing, and many of the most experienced staff will retire in 
the next few years. External demands are increasing in areas such as media attention, assistance to the families of victims of accidents, 
and the need to develop skills in analyzing new technologies (e.g. fly-by-wire control systems). Internally, we continue to develop our 
ability to analyze human performance, organizational behaviour, and financial analysis as it relates to policies and safety, and to develop 
more comprehensive and defensible investigation methods that are based on the principles of scientific inquiry. The Board has recently 
restructured its reports to put more emphasis on the identification of risks surrounding transportation accidents and incidents. Cause 

is almost invariably linked to blame and liability, which are matters outside the scope of the Board’s work. Our view of the future, the 
requirements, and the options to meet those requirements will be formally presented to the government in the next few months. 


Based on the record of the past 10 years, | am very optimistic that the Board will meet all the safety investigation challenges of the 
rapidly developing field of transportation. 


CR ama 


Benoit Bouchard 
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GENERAL ACTIVITIES ano Finvincs 


OCCURRENCE REPORTING 


In 1999, a total of 2,141 accidents and 1,264 incidents were reported in accordance with the TSB’s regulations for mandatory report: 
ing of occurrences. There were also 488 voluntary incident reports. The number of accidents in 1999 increased by 3% from 1998, but 
has decreased by 15% since 1995. 


The number of fatalities (230) was substantially less in 1999 than the preceding year’s total of 477 and was somewhat lower than the 
previous three-year average of 250. The 1998 anomaly reflects the effect of a single aviation accident with 229 fatalities (Swissair 
Flight 111, on 2 September 1998) and a single marine accident with 21 fatalities (the “FLARE”, on 16 January 1998). 


FIGURE 1 
OCCURRENCES REPORTED TO THE TSB 
1995-1999 
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All reported occurrences were examined in accordance with the Board’s Occurrence Classification Policy to identify those with the 
greatest potential for advancing safety. Investigations were undertaken for 82 of the approximately 4,000 occurrences reported 

to the TSB in fiscal year 1999-2000. Information on all reported occurrences was entered in the TSB database for historical record, 
trend analysis, and safety deficiency validation purposes. 


All TSB investigations result in a public investigation report. Over the course of the year, a total of 81 reports were finalized and released 
to the public, many of which were for investigations initiated in the previous years. Investigation reports are widely disseminated in Canada 
and abroad by mail and via the TSB Web site, and are the subject of articles in REFLEXIONS, the Board's safety periodical. 


Examples of investigations in progress or completed in fiscal year 1999-2000 for each of the four transportation modes within the Board’s 
jurisdiction are described in the modal sections of this report. 


Number of Investigations 
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GENERAL ACTIVITIES AND FINDINGS 


REPORT TIMELINESS 


The Board continued its efforts to reduce both the backlog of work in process, and the time required to complete its investigations and 
to report on its findings and recommendations. 


In 1999-2000, there were 1% more investigations in process at year end than in 1998-1999 (144 ongoing investigations vs. 142). 
However, there has been a 13% reduction since 1995-1996. 


FIGURE 2 
INVESTIGATIONS IN PROCESS/COMPLETED 
1995/1996 - 1999/2000 
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The Board previously set a goal of producing a final report within one year of the occurrence. Out of the 144 ongoing investigations 
as of 31 March 2000, 71 had been in process for more than a year. Of these 71 investigations, 27 were assessed as having potential 
for significant safety improvement. 


Notwithstanding the emphasis placed on report timeliness by the Board, adherence to the one-year standard has yet to be achieved. 
For the 81 reports completed in 1999-2000, the average time in process was about 21 months, up from 18 months in 1998-1999. In 
response to this continuing challenge to improve timeliness without sacrificing quality, several additional initiatives were implemented in 
1999. For example, the TSB has standardized its investigative process, applied an integrated methodology for investigations and safety 
analysis, refined its internal organization, and continued to upgrade the skills of its staff. 


The TSB has managed budget reductions in the 1990s by increasing the efficiency of its operations, reducing the number of investi- 
gations, and increasing the time to complete investigations. Staff involvement in the government-wide Universal Classification System 
(UCS) process, the implementation of the new financial management systems, and, most of all, the extensive resources dedicated 
to the Swissair Flight 111 accident have had an adverse effect on the timeliness of report production during this reporting period. 


IFl CHAFY LINDA PERRIER 
Technical Editor (Communications) | Desktop Publishing Assistant (Communications) 
Head Office Head Office 


SAFETY ACTIONS TAKEN 


The Board’s mandate includes making recommendations designed to eliminate or reduce safety deficiencies that can cause or contribute 
to transportation occurrences. These recommendations are an important and highly visible means by which the Board can contribute to 
advancing transportation safety. However, they are not the only means of contributing to safety action in transportation. The Board encour- 
ages TSB investigative staff to maintain dialogue with transportation industry operators, manufacturers, and regulators. Such dialogue 
includes early communication of safety issues that arise during an investigation. It can therefore lead to timely safety improvement before 
completion of the TSB’s public report and so obviate the need for Board recommendations. In recognition of the importance of this 
approach, the final section in the Board’s investigation reports is titled “Safety Action”, and begins with a listing of pertinent “Actions 
Taken” before discussing any “Action Required”. 


RESPONSES TO RECOMMENDATIONS 


In accordance with the CTAISB Act, a federal minister who is notified of Board recommendations must, within 90 days, advise the Board in 
writing of any action taken or proposed to be taken in response or reasons for not taking action. In the 12-month period of 1999-2000, 
the Board received replies to 20 recommendations. The Board considered each response, assessing the extent to which the related 
Safety deficiency was being addressed. With the increase in Safety Actions Taken (as discussed above), the number of formal Safety 
Recommendations issued by the Board has declined in recent years. A summary of the Board’s assessments for 1999-2000 is 
shown in Figure 3. 


FIGURE 3 
BOARD ASSESSMENT OF RESPONSES TO RECOMMENDATIONS 


Year Fully Satisfactory Attention to Unsatisfactory To Be Total 
Satisfactory Intent to Safety Deficiency Attention to Assessed 
Attention to Address Safety Satisfactory in Safety 
Safety Deficiency Deficiency Part Deficiency 
Marine 
1999-2000 0 4 2 0 0 6 
Pipeline 
1999-2000 l 0 0 0 0 l 
Rail 
1999-2000 0 3 0 0 2 5 
Air 
1999-2000 4 4 0 0 0 8 
Total 
1999-2000 5 ih 2 0 2 20 


CARMEN HAJDU DEE JENKINS 
A/Senior Human Resources and Policy Advisor Compensation Advisor (Human Resources) 
Head Office Head Office 


GENERAL ACTIVITIES AND FINDINGS 


LIAISON WITH CANADIAN TRANSPORTATION COMMUNITY 


The TSB Chairperson participated in the public release of the Air Canada RJ accident report in Fredericton, New Brunswick, in May 
1999 and met publicly with elected municipal officials in Lévis, Quebec, and Mont-Saint-Hilaire, Quebec, in January 2000, following a 
Canadian National rail collision that occurred in Mont-Saint-Hilaire. These two events, which contributed to strengthening the Board’s 
reputation as the independent authority for the investigation of accidents in federally regulated modes of transportation, were well 
received by the communities and the media. 


The TSB Chairperson visited the Swissair Flight 111 accident investigation site and attended the one-year commemorative ceremony 
for this accident in September 1999. He was also invited to speak at many events, including the annual conference of the Société des 
relationnistes policiers du Québec. 


In order to maintain contact with industry and to keep abreast of technological changes, TSB representatives presented papers and 
participated in various Canadian conferences and technical meetings pertinent to transportation safety. Examples include the Aero Vision 
2000 conference, the Canadian Aviation Safety Seminar, the National Association of Chief Coroners and Chief Medical Examiners confer- 
ence, and meetings of the Railway Association of Canada, the Canadian Energy Pipeline Association, the Canadian Marine Advisory 
Council, the Canadian Maritime Law Association, the Canadian Institute of Marine Engineers, the Canadian Passenger Vessel Association, 
MARITECH 99, the Canadian Business Aircraft Association, the Association québécoise des transporteurs aériens, the Northern Air Transport 
Association, the Canadian Air Traffic Control Association, the Aerospace Industries Association of Canada, and the Air Transport Association 
of Canada. 


The TSB's engineering facilities continued to be of particular interest to officials from government, industry, academia, and the media. 
A number of visits and briefings were requested to enhance awareness and understanding of how the principles of scientific inquiry and 
technology are applied during TSB investigations. In particular, the TSB’s flight recorder playback capabilities continue to attract world- 
wide attention. 


ALLEN HARDING STEVE HENDERSON 
Legal Counsel Principal Human Performance Analyst 
Head Office Head Office 


INTERNATIONAL COOPERATION AND KNOWLEDGE TRANSFER 


The TSB Chairperson was a guest speaker at the Aircraft Cabin Safety Symposium and at the International Symposium on Transportation 
Recorders, both held in the United States. 


The TSB continued its active involvement in the International Transportation Safety Association, an association that includes the TSB and 
similar independent safety investigation boards in the USA, the Netherlands, Sweden, Finland, New Zealand, India, and the Commonwealth 
of Independent States (former USSR). Meetings were held with the Dutch Transportation Safety Board and the Aviation Safety Council of 
Taiwan. TSB staff also participated in the Symposium on Independent Accident Investigation Boards in Tokyo, Japan. 


The TSB actively supports the work of two organizations of the United Nations: the International Maritime Organization (IMO) and the 
International Civil Aviation Organization (ICAO). The TSB has participated in the presentation of marine accident investigation courses 
sponsored by the IMO and given annually to Third World country representatives at the International Maritime Academy at Trieste, Italy. 
Staff have also regularly supported the Canadian delegation to the IMO Maritime Safety Committee, Flag State Implementation Sub- 
Committee, and Ship Design and Equipment Sub-Committee meetings and participated in the International Electrical Committee Voyage 
Data Recorder Working Group and the National Transportation Safety Board-sponsored conference on transportation recorders. The 
TSB led the Canadian delegation to the ICAO Accident Investigation Group meeting AIG99 and will coordinate Canadian comments in 
response to ICAO-issued State Letters resulting from that meeting. The TSB has also been granted observer status at the European 
Civil Aviation Conference Aircraft Accident Investigation Group of Experts annual meetings, along with Australia and the United States. 


TSB staff attended international conferences and meetings, including those of the Nordic Accident Investigation Group, the Air Traffic 
Control Association, the Helicopter Association International, and the Flight Safety Foundation. A paper was presented at the Tenth 
International Rail Safety Conference. Papers were also presented to the Royal Institute of Naval Architects conference in London, 
England, and to the International Maritime Lecturers’ Association conference in Opatija, Croatia. 


The TSB also participates in such international associations as the Marine Accident Investigators International Forum, the International 
Society of Air Safety Investigators, the International Ergonomics Association, and the Flight Safety Foundation. 


BETH MCCULLOUGH JENNIFER MERLEAU 
Interim Manager, Human Performance Access to Information and Privacy Analyst 
Head Office Head Office 
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MARINE 
ANNUAL STATISTICS 


A TOTAL OF 599 MARINE ACCIDENTS WERE REPORTED TO THE TSB IN 1999. THIS REPRESENTS A 9% INCREASE OVER 1998 AND A 
12% DECREASE COMPARED TO THE 1994-1998 ANNUAL AVERAGE OF 683. ABOUT 90% OF THE ACCIDENTS ARE SHIPPING ACCIDENTS 
THAT INVOLVE EVENTS SUCH AS GROUNDINGS, STRIKINGS, COLLISIONS, FIRES, SINKINGS, ETC. THE OTHER CATEGORY OF ACCIDENT, 
ACCIDENTS ABOARD SHIP, INVOLVES ACCIDENTS TO PERSONS, SUCH AS FALLS, ELECTROCUTION, AND OTHER TYPES OF INJURIES 
REQUIRING HOSPITALIZATION. THERE WERE 530 SHIPPING ACCIDENTS REPORTED IN 1999, WHICH IS LESS THAN HALF THE NUMBER 
FOR 1990. SHIPPING ACCIDENTS HAVE BEEN DECREASING BY APPROXIMATELY 7% PER YEAR SINCE 1990. THESE DECREASES ARE IN 
SOME RESPECTS COINCIDENT WITH A CONTINUING DECREASE IN FISHING ACTIVITIES AND THE RELATIVELY CONSTANT LEVEL OF SHIP- 
PING MOVEMENTS. THE NUMBER OF ACCIDENTS ABOARD SHIP REPORTED ANNUALLY INCREASED TO 68 IN 1999, COMPARED TO THE 
1994-1998 AVERAGE OF 60, BUT IS COMPARABLE TO THE 1989-1993 AVERAGE OF 69. 


In 1999, shipping accidents resulted in 14 fatalities, while accidents aboard ship resulted in 15 fatalities. In 1998, fatalities numbered 
38 and 10, respectively. All fatal accidents involved single fatalities except for two accidents: the August five-fatality collision between a 
pleasure craft and a tug and tow, and the October foundering of a five-metre charter fishing boat resulting in three fatalities. Over the 
last nine years, the total number of vessels reported lost has been dropping steadily. In 1999, 44 vessels were reported lost; a 10% 
reduction from 1998. 


BRIAN LEWIS MICHEL DESCARIE 
Regional Investigator—Fishing Vessel (Marine) Regional Office Administrator 
Richmond Office Sainte-Foy Office 


UCCUTTETICES 


1,000 


The number of incidents mandatorily reported in 1999 (178) is close to both the previous five-year average (176) and the 1998 figure 
(167). Over one-third of these incidents involved problems with the engine, rudder, or propeller. 


FIGURE 4 
MARINE OCCURRENCES AND FATALITIES 
1995-1999 


@ ~~ Reported Accidents 
Reported Incidents (Mandatory) 
@ Fatalities 


SIGNIFICANT MARINE INVESTIGATIONS STARTED IN 1999-2000 


Collision, pleasure craft “SUNBOY” and barge “TEXADA BC”, towed by the “JOSE NARVAEZ” 
Vancouver, British Columbia 


An international competition known as the Symphony of Fire results in hundreds of pleasure craft gathering in English Bay, Vancouver, 
British Columbia. A fireworks display was scheduled on the evening of 7 August 1999. At about 2100, 10 guests boarded the 13-metre 
glass-reinforced plastic pleasure cruiser “SUNBOY”, which was fitted with twin diesels. There was then a total of 14 persons aboard. They 
proceeded across Burrard Inlet, intending to anchor on the southern shore of English Bay. Meanwhile, the 25-metre single-screw tug 
“JOSE NARVAEZ” secured a 1%4-inch towing line to the barge “TEXADA BC”, which was carrying 5,200 tonnes of coal on deck between 
the boxwalls, and proceeded westward through First Narrows. There was a large number of pleasure craft in the area due to the well- 
publicized fireworks display. The “SUNBOY” became entangled in the tug’s towline, collided with the barge, and capsized. All 14 persons 
aboard the “SUNBOY” were thrown in the water. Four drowned, one is missing, and the other nine survived. The investigation is consid- 
ering the training requirements of pleasure craft operators, the characteristics of navigation lights used on barges, the maintenance of 
navigational and communication equipment aboard tugs and barges, and the safety of vessels/traffic management aspects during well- 
attended water-borne events. 


NORMAND BRETON 
Senior Investigator/Performance Evaluation Officer (Marine) 
Head Office 
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MARINE 


Grounding, “BLUENOSE II”, Halifax, Nova Scotia 

On the afternoon of 9 June 1999, the well-known sailing vessel “BLUENOSE 1!” left the Nautical Museum wharf at Halifax, Nova Scotia, 
with 16 crew and 53 passengers aboard for a harbour cruise. The weather was fair with 15- to 20-knot winds and clear visibility. Sails 
were set, and the engines were shut down. With a south-easterly wind, the vessel was on the port tack heading towards Hen and Chickens 
buoy, which was visible from the conning position. When it became apparent that the vessel was heading for Pleasant Shoal, the order 
to tack was given and, as the bow swung to port, she grounded on the shoal at about 1330. Using the engines, the vessel was refloat- 
ed at 1353. There was a small water ingress in the engine-room. A subsequent inspection of the wooden-hulled schooner found open 
seams and keel damage. There was no pollution or injuries. The investigation focused on the siting and use of navigational equipment, 
communication between officers, bridge resource management, situational awareness, and passenger safety. 


Capsizing, inflatable raft “FLIP”, Sulphur River, Alberta 

A group of 10 relatives met a trip leader and guide on 12 July 1999 at Grande Cache, Alberta. None of the relatives was experienced 
in river rafting, and the guide explained the excitements, risks and dangers, as well as the procedures, precautions, use of wetsuits, 
personal flotation devices, and helmets, and procedures to follow if a person falls overboard. The two rafts to be used (named “FLIP” 
and “FLOP”) were manoeuvred down a steep embankment to the water’s edge, and equipment was distributed. Following a further 
demonstration of paddling and commands, the group started the river descent at 1215 with “FLIP” leading and “FLOP” following. 


About half an hour into the trip, as the trip leader in the “FLIP” was speaking to the paddling passengers, the raft was swept broadside 
over a ledge and capsized. All six occupants were spilled from the raft. The water was cold, and the persons were separated. The raft 
was righted and some gear recovered. Five of the six occupants reached the shore safely. One person was seen floating face down and 
was pulled to shore where cardiopulmonary resuscitation (CPR) was administered. Both rafts and all persons then proceeded to another 
landing area some three kilometres downstream. Help was summoned, but the victim did not recover. The investigation is concentrating 
on the state and use of equipment carried, the fact that river rafting is predominantly self-regulated, the experience and licensing of the 
operators, the instructions to passengers, and contingency planning. 


Sane) special Ds carrier “SUNNY BLOSSOM”, St. Lawrence Seaway, Ontario 

In clear weather, the 11,598-gross-ton, 161-metre-long, 
Bahamas-registered vessel “SUNNY BLOSSOM” was upbound 
to Cornwall, Ontario, from New Brunswick with a cargo of 
14,365 tonnes of caustic soda. In the early morning hours on 
16 July 1999, a pilot boarded the vessel at St. Lambert lock, 
Montréal, Quebec. While en route to Beauharnois, Quebec, 
he was told that his relief would not be available, but that an 
apprentice pilot would board and assist. On leaving Beauharnois 
lock, the draughts were reported to be 7.88 metres forward, 
7.65 metres aft; a trim by the head of 23 centimetres. The 
conduct was handed over to the apprentice pilot. Both pilots 


had previous experience aboard this vessel. Having taken turns with the conduct, the pilots were informed that the bow trim had been 
corrected using ballast. At 1145, as the vessel was approaching buoy D82, the apprentice pilot took the con to enter Cornwall channel. 
À few minutes later, starboard helm was ordered to enter the Cornwall channel. Several further orders and actions resulted in the vessel 
swinging back to port and grounding on the southern edge of the channel, with the engine turning full astern. On 18 July 1999, assisted 
by two tugs, the vessel was refloated and brought alongside at Cornwall. There was no apparent damage to the vessel and no pollution. 
The investigation is concentrating on the work/rest schedule of the pilot, supervision of the apprentice pilot, bridge resource management, 
and piloting techniques. 


Grounding, cruise liner “NORWEGIAN SKY”, off Rouge Island, St. Lawrence River, Quebec 

On 24 September 1999, two pilots were aboard the 77,104-gross-ton, 259-metre-ong Bahamas-registered passenger cruise liner 
“NORWEGIAN SKY” as she departed Québec, Quebec, in the early morning hours for a cruise into the Saguenay River and then on to 
Halifax, Nova Scotia, and Boston, USA. There were 1,923 passengers and 787 crew members aboard. The pilots took turns at the con. 
The vessel proceeded up the Saguenay to Cap Trinité and then turned around for the return trip to the St. Lawrence River. On exiting the 
Saguenay, the vessel turned to port to head for the Les Escoumins pilot station. The passengers were watching whales in the area, with 
the vessel at reduced speed. In response to a request to remain in the area to watch the whales, the vessel was manoeuvred in a cir- 
cle to port. With the decreased speed, the vessel was affected by a strong flood current. At the last part of the port turn, the vessel was 
set onto the edge of Rouge Island shoal and grounded at 1205. Visibility and weather conditions were excellent. The “NORWEGIAN SKY” 
was refloated with assistance some three hours later, anchored for inspection, and then returned to Québec to disembark passengers on 
26 September 1999. The vessel was dry-docked for repairs to serious bottom damage on 29 September 1999. Safety issues being con- 
sidered include integrated navigation systems (including the electronic chart display information system), the adequacy of bridge resource 
management, passage planning requirements for unscheduled activities, and post-occurrence pilotage assignment practices. 


Grounding, bulk carrier “ALCOR”, St. Lawrence River, Quebec 

On 9 November 1999, the 16,136-gross-ton, 178-metre-long, Maltese-registered bulk carrier “ALCOR” was upbound to Trois-Rivieres, 
Quebec, with 23,693 tonnes of cement clinker aboard. The vessel was trimmed slightly by the head, and a pilot was at the con. In mid- 
afternoon, an order was given to bring the vessel to a new course, a change of some 10 degrees to starboard. The vessel swung past 
the new heading at about 13 knots. Attempts to bring the bow back to port failed. Full astern was ordered, and an anchor was dropped 
as the vessel came to a stop outside the channel near buoy K108. In the ensuing hours, the rising tide pushed her further up onto the 
shoal. Initial attempts to refloat failed. The next day the vessel had sustained cracks on the main deck due to the bow being afloat and 
the centre and aft sections being aground during the five-metre tidal rise and fall. Further attempts to refloat failed, with the vessel being 
moved about 0.3 mile to the south-east, to a position where both the bow and stern were in deeper water than the midship section. On 
11 November 1999, the ship was evacuated, leaving only a skeleton crew and inspectors aboard, since menacing cracks had opened 
up and cargo had spilled out. Having almost broken in two, the “ALCOR” was successfully salvaged and towed to Québec on 5 and 

6 December 1999. The investigation is considering pilotage aspects regarding hydrodynamics, vessel manoeuvrability, quality manage- 
ment, post-occurrence pilotage assignments, traffic management in emergency situations, post-occurrence salvage operations, and the 
operation and ergonomics of the vessel's steering system. 
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MARINE SAFETY DEFICIENCIES IDENTIFIED 


Several marine safety deficiencies identified through investigations conducted in 1999-2000 dealt with issues that had previously been 
noted by the TSB. The Board again raised the issue of pilot fatigue and fatigue management practices in the scheduling of pilotage 
assignments as a result of the grounding occurrence involving the Bahamian bulk carrier “RAVEN ARROW” in Boat Bay, British Columbia. 
The investigations into the occurrence involving the “RAVEN ARROW”, the grounding of the Maltese bulk carrier “ALCOR” in Quebec, and 
the grounding of the Bahamian special product carrier “SUNNY BLOSSOM” revealed safety deficiencies in the work/rest schedules of 
pilots, which can lead to fatigue and potential performance degradation. 


The Board continued to identify safety deficiencies in the operation of fishing vessels. In particular, watertight integrity of fishing vessels 
and the importance of closing devices such as hatch covers were again highlighted in connection with the loss of the fishing vessel 
“BRIER MIST”. The Board also identified safety deficiencies with respect to workplace safety on fishing vessels as a result of the investi- 
gation into the occurrence where a deckhand was severely injured during winch operations on the fishing vessel “S.S. BROTHERS.” The 
Board was concerned that the workplace and operational safety of fishing vessels may need to be coordinated between the federal 
and provincial authorities and that the complexity of provincial workplace safety legislation may limit effective compliance by fishers 
to achieve the intended safety objectives. 


SUMMARY OF MARINE SAFETY ACTIONS AND RECOMMENDATIONS ISSUED 


A total of six marine safety recommendations were issued by the Board in 1999-2000. In addition, ten TSB Marine Safety Advisories 
and five Marine Safety Information Letters were brought to the attention of various action agents. 


In connection with the grounding occurrence involving the “RAVEN ARROW” in British Columbia, the Board issued four safety recommen- 
dations. The Board identified safety deficiencies associated with pilot fatigue, pilotage scheduling and assignment, the application of 
learned skills in bridge resource management (BRM), and safety management quality assurance of pilotage services. Given the vulnera- 
bility of marine pilots who occupy safety-sensitive positions to significant errors in judgement when fatigued, and given the potential con- 
sequences of such errors, the Board believes that effective rest provisions are necessary to the safe assignment of marine pilots. Pilot 
fatigue due to workload and inadequate scheduling is not a new issue. The Board identified similar deficiencies in its recommendations 
in its report on the occurrence involving a pilot in the Great Lakes Pilotage Authority region (M96-17 and M96-18, issued in 1996). Some 
pilotage authorities have already developed their own policies and practices to accommodate the heavy workload associated with sea- 
sonal fluctuations and to ensure adequate rest for pilots between assignments. Certain authorities are also providing courses/seminars 
to make their pilots and operational staff aware of the effects of fatigue on their performance. 


The Board recognizes that Transport Canada (TC) and the Canadian pilotage organizations are committed to safe and effective bridge 
operation with pilots on board. The revised General Pilotage Regulations will require all pilots to undergo BRM training by 1 January 2005. 
The Board believes that recurrent training, coupled with an appropriate regime to help ensure the application of learned skills and knowl 
edge to reinforce their practice, can bring about safer operating practices. The Board, therefore, recommended that TC and pilotage 


authorities develop and implement a BRM training validation system to help ensure that BRM principles are being put into operational 


practice. 


PETER WARD SHIRLEY SIMMONS 
Regional Investigator—Nautical (Marine) Regional Office Administrator 
Richmond Office Richmond Office 


The Board also recommended that the pilotage authorities develop and implement a safety management quality assurance system, con- 
sistent with maintaining the highest practicable standard of safety, for vessels operating in Canadian pilotage waters. Subsequently, the 
Ministerial Pilotage Review conducted by the Canadian Transportation Agency issued a similar recommendation in September 1999. 


As a result of a separate occurrence, involving the fishing vessel “S.S. BROTHERS”, the Board made two recommendations. It recom- 
mended that TC coordinate with appropriate provincial authorities and conduct a review of existing safety regulations administered by 
both levels of government to help ensure that the provisions pertaining to workplace safety on fishing vessels and overall operational 
safety are harmonized to achieve their intended objectives. To this end, TC has organized a series of meetings with provinces and terri- 
tories in order to clarify the respective areas of jurisdiction so that all parties will have a clearer understanding of their respective roles 
and obligations. 


The investigation also found that most provinces have generic labour legislation, which is not easily understood by the fishers to whom 

it applies. Concerned that the complexity of the legislation hinders effective compliance by fishers to achieve the intended safety objec- 
tives, the Board recommended that the provinces review their workplace legislation with a view to presenting it in a manner that will be 

readily understood by those to whom it applies, to help ensure that the enforcement mechanism and the regulatory regime complement 
each other. 


Inadequacy in the carriage and display of navigation lights on barges in the West Coast towing industry was the subject of two Marine 
Safety Advisories. One advisory stemmed from the occurrence in British Columbia in which the tug “HARKEN 5” collided with the Barnston 
Island ferry-barge “BARNSTON ISLAND NO. 3”, which was being towed on the side by the tug “CENTURION VI”. The second advisory 
was raised following the collision near Vancouver, British Columbia, between the pleasure yacht “SUNBOY” and the barge “TEXADA BC”, 
towed by the tug “JOSE NARVAEZ”, resulting in the loss of five lives. 


Breach of watertight integrity, due to unsecured hatches, has been a contributing factor in several occurrences involving fishing vessels 
in the past. As a result of the occurrence involving the Canadian fishing vessel “BRIER MIST”, a TSB Marine Safety Advisory again 
stressed the importance of fish-hold hatch covers in preserving the watertight integrity of fishing vessels. 


The safety of pilot boarding practices was the subject of TSB Marine Safety Information Letters following the accident involving a pilot 
boarding from the pilot boat “CHARLEVOIX”. 


Inadequate knowledge by ships’ crews of the operation of lifeboat release mechanisms and their maintenance has been identified as a 

factor in several occurrences involving premature release of lifeboats in the past. This deficiency was again highlighted in a TSB Marine 
Safety Advisory as a result of the occurrence involving the Panamanian bulk carrier “IOLCOS GRACE”. One crew member lost his life in 
that occurrence. 


BERNARD BRETON 
Regional Senior Investigator—Engineering (Marine) 
Sainte-Foy Office 
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Operational procedures on a hydrofoil, fire hazards of fuel/lube oil systems in engine-rooms, deficient steering gear design, use of radio 
communication, and the adequacy of the practice of piloting and navigation by a single-officer operation on the bridge were the subject 
of other Marine Safety Advisories and Information Letters in 1999-2000. 


The Board notes that measures were taken by members of the marine transportation industry in response to occurrences investigated 
by the TSB. A total of at least 22 such actions were identified, including the consultations of TC with appropriate provincial and territori- 
al departments with respect to workplace safety on fishing vessels. As a result of several occurrences involving steering gear failure 

in restricted waters, TC Marine Safety Laurentian Region conducted a study of such failures with a view to amending the Ship Safety 
Electrical Standards (TP 127). Another notable significant safety action was the review of high-speed craft operations on Lake Ontario 
by TC. This was the result of several incidents involving high-speed craft operations; the Class “O” hydrofoils in particular. 


REPLIES TO MARINE RECOMMENDATIONS 


With respect to the two recommendations on workplace safety aboard fishing vessels, both TC and the provinces have recognized the 
deficiencies. Formal consultations between TC and most of the provinces and territories have already taken place and some have been 
scheduled to take place in the near future. Due to apparent complexities of federal and provincial legislation and jurisdiction issues, it 
will likely take some time before agreements and resolution can be reached. The actions being taken by both TC and the provinces 
show Satisfactory Intent to eliminate or reduce the safety deficiencies. 


As a result of the investigation into the grounding of the “RAVEN ARROW” in British Columbia, the Board issued four recommendations 
concerning pilot fatigue and pilotage operations. The Pacific Pilotage Authority (PPA) has taken several actions in response to the two 
recommendations concerning the scheduling of pilotage assignments and fatigue management training. The PPA has offered several 
seminars on fatigue management to its pilots and formed a Safety and Operational Review Committee to address safety and operational 
problems, in particular, the issue of scheduling and pilot fatigue. Previous Board recommendations have identified similar deficiencies. The 
Great Lakes Pilotage Authority (GLPA) has also taken some specific actions, including an awareness program on pilot fatigue. While the 
PPA and GLPA have taken actions to address this deficiency, there is no sign of an initiative by TC to help ensure that all other pilotage 
authorities take similar action. Therefore, the Board considers the response to M99-03 and M99-04 to be Satisfactory in Part to eliminate 
or reduce the safety deficiencies. 


The response to the recommendation on the validation of the bridge resource management (BRM) training indicated agreement with the 
recommendation. However, the response also suggested that the application of the learned BRM skills should not be solely the respon- 
sibility of the pilot and, as such, validation of pilots’ BRM skills cannot be undertaken until BRM is mandatory for all vessels. The Board 
believes that, notwithstanding the lack of BRM training on the part of the ships’ personnel, pilots can create an environment on the bridge 
that is conducive to safe operation by applying such principles as information sharing and effectively using all available resources, par- 
ticularly the ship's crew. TC indicated that the pilotage authorities will continue to support BRM principles by promoting a regime requir- 
ing their pilots to employ BRM practices and procedures routinely while engaged in pilotage duties. The response shows Satisfactory 
Intent to eliminate or reduce the safety deficiencies. 


JEAN GAGNON JULES ST-LAURENT 
Regional Senior Investigator—Nautical (Marine) — Senior Investigator/Safety Analyst (Marine) 
Sainte-Foy Office Head Office 


With respect to the recommendation on the safety management quality assurance system for pilotage services, several specific actions 
have been taken. The response indicated that the Ministerial Pilotage Review panel also made a similar recommendation. Subsequently, 
the Minister tasked the pilotage authorities to develop a pilot quality assurance system. Pilotage authorities were asked to respond to the 
Minister by 15 May 2000. It is hoped that a pilot quality assurance system, when fully developed and implemented, will address several 
deficiencies identified in aforementioned recommendations. The response shows Satisfactory Intent to eliminate or reduce the safety 
deficiencies 


SIGNIFICANT MARINE SAFETY ISSUES 


In today’s marine environment, there is a dispersion of accountabilities and responsibilities between the captain, owner, ship manager, 
regulator, and, at times, the classification society. With the movement away from relying cn prescriptive regulatory measures to set out a 
basic safe operating environment, the development of safety management systems based upon risk assessment puts significant empha- 
sis on the human element and the ability of marine organizations to maintain a cohesive approach to safe operations. The Significant 
Marine Safety Issues list identifies several specific issues that are influenced by inadequately addressed human element issues (Figure 5). 


Another common safety issue with wide implications is that, for the most part, mariners know their options to minimize the severity of 
an occurrence or to avert it altogether. Safety deficiencies tend to relate to the lack of a timely and suitable risk assessment, including 
the enabling support and guidance infrastructure, and the lack of suitable decision making in the given operational circumstances. 


More specifically, the Significant Marine Safety Issues list notes the need to provide training and operational guidance to fishers and small 
passenger vessel operators, the requirement to manage work and rest schedules of, particularly, key ships’ crew members and pilots, 
and the necessity to verify safe operations by the regulator, operational manager ashore, and classification society, where appropriate. 


FIGURE 5 

SIGNIFICANT MARINE SAFETY ISSUES 

e Controlling Risk on Small Fishing Vessels 

e Verification of Safe Operations by Shipowners and Managers Ashore 
° Safety of Small Passenger Vessel Operations 

° Adequacy of Work/Rest Cycles of Ships’ Crews and Pilots 

e Adequacy of Passenger Safety 

° Carriage of Voyage Data and Voice Recorders on Large Vessels 
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ANNUAL STATISTICS 


À TOTAL OF 12 PIPELINE ACCIDENTS WERE REPORTED TO THE TSB IN 1999, ABOUT HALF OF THE 1994-1998 AVERAGE OF 22. THE LAST 
TIME THERE WAS A FATAL PIPELINE ACCIDENT WAS IN 1988; NO FATALITIES HAVE BEEN REPORTED SINCE. IN 1998, A SINGLE ACCIDENT 
ACCOUNTED FOR THE TOTAL NUMBER OF SERIOUS INJURIES FOR THE YEAR (4). ON AVERAGE, OVER THE PREVIOUS FIVE-YEAR PERIOD, 


THERE WAS LESS THAN ONE SERIOUS INJURY EVERY TWO YEARS. 


Reportable incidents numbered 49 in 1999, a 36% increase over 1998, and considerably higher than the 1994-1998 average of 34. 
Historically, most incidents have involved the uncontained or uncontrolled release of small quantities of gas, oil, and high vapour- 


pressure products. 
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FIGURE 6 
PIPELINE OCCURRENCES 
1995-1999 


M Reported Accidents 
Reported Incidents (Mandatory) 


* No pipeline fatalities were reported during 1995-1999. 


SIGNIFICANT PIPELINE INVESTIGATION STARTED IN 1999-2000 


ENBRIDGE Pipelines Ltd., rupture of Line 3, Regina, Saskatchewan 
On 20 May 1999, Enbridge Line 3 ruptured at Mile Post 444.2 km, : 
approximately four kilometres east of Regina, Saskatchewan, and 
approximately six kilometres downstream of the Regina Pump Station. 
Approximately two metres of the 34-inch diameter pipe split open. 
The Trans-Canada Highway is located some 750 metres south of 

the pipeline, and the accident site is situated about four kilometres 
outside the city limits of Regina. 


Due to the nature of the product (mainly light crude) and the proximity 
to the general public, local residents within a one- to two-kilometre 
radius were evacuated by company officials. 


The preliminary field examination did not determine any reason for the 
failure of Line 3. There was no visual sign of any surface corrosion, 
stress corrosion cracking, or other cracking mechanism that could 
indicate the failure mode. Approximately 40 metres of mainline pipe was removed for detailed metallurgical testing. A new section of 
pipe was installed, and Line 3 returned to normal operations on 26 May 1999. The majority of the approximately 4,000 cubic metres 
(25,000 barrels) of crude oil was recovered by 25 May 1999; final clean-up and restoration of the occurrence site could take several 
years. The investigation is focusing on the nature of the defect and the recurrence of this problem in the pipeline system. 
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PIPELINE SAFETY DEFICIENCIES IDENTIFIED 


The exterior environment around the buried Enbridge pipeline was found to contain metal poisons, such as bacteria and mineral salts, 
which have been found to be directly related to the initiation and propagation of narrow, axial, external corrosion (NAEC) type defects 
and environmentally assisted cracking (EAC) mechanisms. 


As a result of its investigation into the rupture of a crude oil pipeline on Interprovincial Pipe Line Inc. Line 3, near Glenavon, Saskatchewan, 
the Board found that the National Energy Board and the Canadian Standards Association have not established standards of acceptability 
for NAEC-type defects found alone or in conjunction with EAC-type mechanisms for operating pipelines in Canada. The investigation also 
revealed that the Susceptibility Investigation Action Plan (SIAP) was not designed to address the identification, verification, and rate of 
growth of other EAC mechanisms which have been found in association with pipeline ruptures and leaks on Line 3. 


SUMMARY OF PIPELINE SAFETY ACTIONS AND RECOMMENDATIONS ISSUED 


On 8 December 1998, a West Coast Energy Inc. pipeline, constructed in 1958 in north-east British Columbia, ruptured through the lon- 
gitudinal electric resistance weld and released wet sour natural gas. A fire ensued. Four of the feeding lines in proximity to the failure 
had manually operated valves. This safety deficiency was addressed in a Pipeline Safety Advisory. 


The Integrity Management Programs (IMPs) set out the policies and procedures for reducing the rupture potential of pipelines, based 
upon identifying critical defects in the field and then applying an Engineering Critical Assessment of the NAEC defects. However, the 
investigation into the February 1996 accident on Line 3 of Interprovincial Pipe Line Inc. revealed that the rate of growth of NAEC-type 
defects found in association with EAC mechanisms and the role of pressure fluctuations on this type of defect are not fully addressed 
in the IMPs. The detection of these types of defects is still unreliable. The Engineering Critical Assessment process is also unreliable 
because it was not designed to be applied to defects where cracks were coincident with metal loss. 


AGATHE MARTIN JUAN NAVARRO 
Programmer/Analyst (Informatics) Programmer/Analyst (Informatics) 
Head Office Head Office 


In its report on this accident, the Board recommended that the National Energy Board, in collaboration with the provincial authorities, 
the industry representatives, and the Canadian Standards Association, re-assess the methods for detecting and assessing NAEC 
defects found in isolation or in association with EAC mechanisms as it believes that the risks associated with these defects persist. 


As a result of the same accident, the Board also expressed concern about the absence of programs to mitigate the risks presented by the 
consequences of disbondment of self-adhesive coatings on other pipeline systems. Self-adhesive coatings on pipelines are known to dis- 
bond, making the pipeline system susceptible to general corrosion, NAEC-type defects, and EAC-type mechanisms, in combination or alone. 


REPLIES TO PIPELINE RECOMMENDATIONS 


In 1999-2000, the Board received a reply to its pipeline recommendation, issued in April 1999, addressing the safety deficiencies 
associated with NAEC-type defects. The pipeline industry took steps to address these deficiencies with new IMPs and has excavated, 
assessed, and repaired over 990 locations on the pipeline. In addition, the industry has approached the Canadian Standards Association 
to improve the applicable pipeline standards. Therefore, the Board has assessed this response as Fully Satisfactory in addressing the 
safety deficiency. 


SIGNIFICANT PIPELINE SAFETY ISSUES 


Although the Board still believes that the problem of deteriorating pipe walls due to subsurface environmental factors is the most signif- 
icant safety issue continuing to face pipeline operations, a specific issue has been identified with NAEC defects. Several recent pipeline 
ruptures involving corrosion and/or stress corrosion cracking have indicated a potential vulnerability of some sections of Canada’s 
ageing pipeline infrastructure to NAEC defects found in isolation or in association with EAC mechanisms. 


DIANE ROCHELEAU 
Senior Materials Engineer 


Engineering Lab 
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ANNUAL STATISTICS 


IN 1999, THE TSB RECEIVED 1,130 NOTIFICATIONS OF RAILWAY ACCIDENTS. THIS REPRESENTS A 5% INCREASE OVER 1998, BUT A 

6% DECREASE COMPARED WITH THE 1994-1998 ANNUAL AVERAGE OF 1,197. ALTHOUGH THE NUMBER OF DERAILMENTS (MAIN TRACK 
AND OTHER-THAN-MAIN TRACK) INCREASED SLIGHTLY, THE NUMBER OF COLLISIONS, BOTH ON AND OFF THE MAIN TRACK, DECREASED. 
THERE WERE 282 CROSSING ACCIDENTS IN 1999, WELL BELOW THE FIVE-YEAR AVERAGE OF 343. THE OTHER MAJOR CATEGORY OF 
RAILWAY ACCIDENTS INVOLVES PERSONS, PRIMARILY PEDESTRIANS, WHO ARE STRUCK BY ROLLING STOCK ON RAILWAY RIGHTS-OF-WAY 
OTHER THAN AT RAILWAY CROSSINGS. SUCH ACCIDENTS INCREASED BY 20% FROM 1998. IN 1999, THERE WERE 98 FATALITIES ASSO- 
CIATED WITH CROSSING AND PEDESTRIAN ACCIDENTS, COMPARED TO THE FIVE-YEAR AVERAGE OF 108. 


Traditionally, approximately 30% of all accidents involve railway cars carrying dangerous goods (DG). This figure has dropped in the last 
three years. Of the 223 accidents in 1999 involving trains carrying DG (20% of all rail accidents), 7 resulted in release of product. In 
1999, 71 accidents involved passenger trains, which is nearly identical to the previous five-year average of 73. Most accidents involv- 
ing passenger trains occur at crossings or involve trespassers being struck by the train. 


In 1999, railway incidents reported in accordance with TSB mandatory reporting requirements numbered 333; 24% lower than the previ- 
ous year, and 29% lower than the 1994-1998 annual average of 470. DG leakers not related to train accidents annually account for 
the largest proportion of total incidents; these decreased by almost 40% in 1999 to 167. 


KEN PICKWICK VANESSA MCCARNEY 
Manager, Material Analysis and Structures Branch Administration Officer (Rail/Pipeline) 
Engineering Lab Head Office 
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FIGURE 7 
RAIL OCCURRENCES AND FATALITIES 
1995-1999 


@ Reported Accidents 
# Reported Incidents (Mandatory) 
M Fatalities 


SIGNIFICANT RAIL INVESTIGATIONS STARTED IN 1999-2000 


VIA Rail main track derailment, Thamesville, Ontario 

On 23 April 1999, eastward VIA passenger train No. 74 destined for London, Ontario, encountered both switches of the crossover 
track between the north and south main tracks at Thamesville, Ontario, lined in the reverse position. The train derailed as it diverted 
toward the south main track and then collided with several stationary hopper cars loaded with ammonium nitrate fertilizer on an adja- 
cent track. Both crew members in the locomotive cab were fatally injured. Seventy-seven passengers and crew on the train were taken 
to hospital for treatment or examination. 


The VIA train had been proceeding at track speed (80 miles per hour) along the north main track. The crew of the VIA train had not 
received any advance warning of the reversed switches. 


Eight seconds before impact with the hopper cars, the crew applied the brakes. The train struck the cars at a recorded speed of 
68 miles per hour. 


Issues being considered in the investigation are the operation of trains in non-signalled territory, switch target conspicuity, storage of 
dangerous goods cars, passenger safety, and crashworthiness of the locomotive. 


JIM FOOT TIM LANG 
Senior System Engineer Materials Engineering Technologist 
Engineering Lab Engineering Lab 
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Main track derailment, Blue River, British Columbia 

On 15 August 1999, a loaded Canadian National grain train travelling westward at approximately 40 miles per hour derailed 40 cars 
near Blue River, British Columbia. Some cars came to rest in the nearby North Thompson River. Extensive track damage was reported. 
The investigation has determined that the leading wheel of the fortieth car in the train fractured, which appears to have resulted in 

broken rails and displacement of the track. The two-person crew were not injured. 


The broken wheel has been taken to the TSB Engineering Laboratory for metallurgical analysis. The investigation is also focusing on 
railcar maintenance and inspection practices. 


Main track train derailment and BLEVE of a tank car, Mowat, Ontario 

On 23 September 1999, a Canadian National train derailed 26 cars, including 19 cars loaded with dangerous goods, while proceeding 
southward at Mowat, Ontario. As a result of the derailment, one loaded car of liquified petroleum gas experienced a boiling liquid 
expanding vapour explosion (BLEVE). In addition, a loaded tank car of anhydrous ammonia was punctured and lost its contents to the 
environment. One Ontario Provincial Police officer was transported to hospital due to inhalation of airborne contaminants during the 
immediate evacuation of the surrounding area. The investigation is focusing on track maintenance and construction issues and the 
reasons why the two tank cars failed. 


Derailment and collision, Winnipeg, Manitoba 

On 1 November 1999, the four-pak double-stack container flat car of a westward freight train carrying eight empty containers derailed 
near Winnipeg, Manitoba. The train was travelling at 40 miles per hour. The containers remained secured, but the railcar tipped to the 
south, foul of the adjacent main track where an eastward train was proceeding at about the same speed. The crew of the eastward 
train observed the derailment immediately in front of them, initiated an emergency brake application, and braced themselves for impact 
on the floor of the locomotive cab. The impact sheared off the roof of the locomotive cab of the eastward train. The crew were uninjured. 
At the time, the area was experiencing 117 km/h north winds. 


The investigation is focusing on the crashworthiness of locomotive cabs and the stability of double-stacked container cars. 


Derailment and collision of two freight trains, Mont-Saint-Hilaire, Quebec 

a. ns On 30 December 1999, a westward Canadian National (CN) 
freight train carrying petroleum products derailed and was 
almost immediately struck by an eastward CN freight train in 
Mont-Saint-Hilaire, Quebec. The two crew members of the east- 
ward freight train sustained fatal injuries. The collision resulted 
in the release and combustion of 2,000 tonnes of petroleum 
products (gasoline and fuel oil), and a few of the 35 derailed 
tank cars exploded. Seven hundred people were evacuated 
from the surrounding area. Fire departments from 15 munici- 
palities were involved in suppressing the fire, which lasted 
for two days. Approximately 60 railcars were destroyed. 


The TSB is analyzing a broken rail that was located near the initial point of derailment. Preliminary results indicate that the fracture 
originated from a pre-existing flaw in a weld. 


The investigation is focusing on rail welding procedures, wheel-impact load detection procedures, and the condition and crashworthiness 
of 111A tank cars. 


Collision with stationary railcars and derailment of VIA train, Newcastle, New Brunswick 

On 30 January 2000, VIA train No. 14, travelling eastward at approximately 40 miles per hour, encountered a main track switch lined 
in the reverse position, without advance warning, near Miramichi, New Brunswick, on the New Brunswick East Coast Railway. The train 
entered the Miramichi railyard, collided with several stationary, loaded railcars, and derailed; 42 people were injured, 5 seriously. The 
two locomotives, one baggage car, and the first four passenger coaches derailed and remained upright. The first car of the standing 
railcars was destroyed. 


The investigation is focusing on main track switches, train speed in cautionary limits, training and supervision of railway employees, 
regulatory overview, and related human factors. 


RAIL SAFETY DEFICIENCIES IDENTIFIED 


Two TSB investigations into occurrences where the centralized traffic control system did not function as intended have identified defi- 
ciencies in the control system, modifications procedures, and maintenance. The investigation has determined that a commonly used 
signal relay may stick, resulting in the display of inappropriate signal indications. Further, it has been determined that this type of relay 
is in widespread use in signal systems and automatic crossing protection systems throughout North America and around the world. 


Investigations of two derailments where BLEVE of railway tank cars carrying dangerous goods occurred have identified deficiencies in 
track maintenance procedures. 


Runaway railcars and a subsequent collision prompted an investigation that revealed deficiencies in railway safety infrastructure and 
operational overview. 


A collision between a passenger train and an automobile, resulting in fatal injuries to the occupants of the automobile, indicated def- 
ciencies in existing safety procedures. The investigation identified safety deficiencies relative to the control of vehicular traffic during 
times of construction activity at or near public crossings at grade. 


The collision of a passenger train with a runaway five-pak railcar prompted an investigation. The investigation revealed that using a motor- 
ized inspection vehicle during critical safety inspections and air brake testing may limit the inspector’s ability to detect air leakage. 


ANGELA USSELMAN RON CLERK 
Junior Regional Investigator (Rail) A/Locomotive Specialist/Safety Analyst (Rail) 
Winnipeg Office Head Office 
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SUMMARY OF RAIL SAFETY ACTIONS AND RECOMMENDATIONS ISSUED 


The Board issued four rail safety recommendations in 1999-2000. All four recommendations resulted from the investigation into a collision 
between an uncontrolled movement of railcars and stationary locomotives at Mont-Joli, Quebec, on Matapédia Railway Company track- 
age. These recommendations addressed the inadequate safety infrastructure in place when a shortline railway company commences 
operations and the subsequent requirement to communicate policies effectively and evaluate and monitor safety compliance. 


With the increase in safety actions taken during the investigation process, the number of formal rail safety recommendations issued by 
the Board has declined in recent years. For 1999-2000, the TSB issued four Rail Safety Advisories and seven Rail Safety Information 
Letters. 


REPLIES TO RAIL RECOMMENDATIONS 


In 1999-2000, the Board received replies to five recommendations. The Board has completed its review of three of the replies and 
assessed the actions described in all three as showing Satisfactory Intent to address the associated safety deficiency. The other two 
replies were received late in the fiscal year, and the Board’s assessment was not completed as of 31 March 2000. 


SIGNIFICANT RAIL SAFETY ISSUES 


During 1999, main track collisions decreased from the five-year average by approximately 25%. However, collisions involving track units 
have increased by 50%. Investigations of recent main track collisions have indicated that a more comprehensive and modern rail traffic 

control system can help avert some occurrences. Therefore, “Adequacy of Safety Critical Systems Controlling Railway Movements” has 

replaced “Collisions on Main Track” on this year’s list of significant rail safety issues (Figure 8). 


The Board has seen a decrease in the number of occurrences related to tank car and component wear inspections. Component wear 
has been addressed as the industry has evolved to scheduled wear component replacement. Therefore, “Adequacy of Tank Car and 
Component Wear Inspections” has been removed from this year’s list of significant rail safety issues. 


Efficacy of Existing Safety Management Systems 

In 1999, there were 116 reported occurrences on main track where railway movements exceeded the limits of their operating authority, 
15 reported occurrences where main track switches were encountered reversed, and 15 occurrences involving uncontrolled movements 
of rolling stock. The number of reported collisions/derailments involving track units increased from 13 in 1998 to 24 in 1999. There were 
also 503 reported occurrences on non-main track territory; 132 involving dangerous goods cars. These statistics signal a problem that 
has not been addressed by railway industry management in a systematic way. 


Adequacy of Passenger Safety 

Mitigating action taken by the Canadian passenger-train industry, although substantial and laudable, has not adequately addressed all of 
the risks previously identified by the TSB. The Board is particularly concerned about risks related to passenger restraint, securement 
of carry-on baggage, accuracy of emergency information available to passengers (signage and information cards), accessibility of emer- 
gency exits, crew communication/coordination in an emergency, interior furnishings, crashworthiness of passenger cars, and regulatory 
overview. Without adequate risk mitigation, passengers and crews continue to be exposed to higher-than-necessary risks when travelling 
on Canadian passenger trains. 


Adequacy of Defences in Cautionary Limits 

In recent years there have been a number of collisions within “cautionary limits”. Two such occurrences involving passenger trains result- 
ed in injuries to the travelling public and crew members. Cautionary limits, as defined in the Canadian Rail Operating Rules, are usually 
placed near stations and yards, where there is often a high level of activity. In 1990, when these rules came into effect, train movements 
within cautionary limits were restricted to a maximum of 15 miles per hour (mph). A change to “caution speed” was later implemented, 
and the 15 mph maximum was removed. In the absence of additional defences within these limits, the current requirement of caution 
speed has the potential to compromise safety. 


FIGURE 8 

SIGNIFICANT RAIL SAFETY ISSUES 

e Adequacy of Safety Critical Systems Controlling Railway Movements 
° Efficacy of Existing Safety Management Systems 

° Adequacy of Operational Overview 

° Adequacy of Crew Work/Rest Schedules 

° Unauthorized Use of Railway Right-of-Way (Trespassing) 
° Crossing Collisions 

e Adequacy of Voice and Data Recorder Capabilities 

° Adequacy of Passenger Safety 

° Adequacy of Defences in Cautionary Limits 
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ANNUAL STATISTICS 


CANADIAN-REGISTERED AIRCRAFT, EXCLUDING ULTRALIGHTS, WERE INVOLVED IN 340 REPORTED ACCIDENTS IN 1999; 45 FEWER 
ACCIDENTS THAN IN 1998 AND AN 8% DECREASE COMPARED WITH THE 1994-1998 ANNUAL AVERAGE OF 370. THE LEVEL OF FLYING 
ACTIVITY IN 1999 INCREASED BY 3% OVER 1998 TO 4,100,000 HOURS, RESULTING IN AN ACCIDENT RATE (EXCLUDING ULTRALIGHTS) OF 
8.3 ACCIDENTS PER 100,000 FLYING HOURS, COMPARED TO 9.6 IN 1998, AND THE PREVIOUS FIVE-YEAR AVERAGE OF 9.6. CANADIAN- 
REGISTERED AIRCRAFT WERE INVOLVED IN 35 FATAL ACCIDENTS IN 1999, WITH 67 FATALITIES; SLIGHTLY LESS THAN THE FIVE-YEAR 
AVERAGE OF 39 FATAL ACCIDENTS, WITH 84 FATALITIES. ABOUT HALF OF THE FATAL ACCIDENTS INVOLVED PRIVATELY OPERATED 
AIRCRAFT; MOST OF THE REMAINDER INVOLVED SMALL COMMERCIAL AIRCRAFT. 


Although the number of accidents involving ultralights was less than in 1998, there were 7 more fatal accidents in 1999 than the 
5 reported in 1998, with a resultant increase in fatalities to 18 from 9 in 1998. 


Accidents in Canada involving foreign-registered aircraft increased from 22 in 1998 to 24 in 1999. 


In 1999, 704 incidents were reported in accordance with TSB reporting requirements; a 10% decrease compared with 1998, but a 
A% increase over the 1994-1998 average of 677. 


NEIL PINSENT JEAN-MARC LEDOUX 
Regional Investigator—Operations (Air) Regional Investigator—Operations (Air) 
Dartmouth Office Dorval Office 
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FIGURE 9 
AIR OCCURRENCES AND FATALITIES 
1995-1999 


M Reported Accidents 
# Reported Incidents (Mandatory) 
@ Fatalities 


SIGNIFICANT AIR INVESTIGATIONS STARTED IN 1999-2000 


Smoke/fire in flight, Aerospatiale AS 355F Twinstar, Fairview, Alberta 
On 28 April 1999, the Aerospatiale AS 355F Twinstar helicopter 
had completed a routine gas pipeline patrol and was returning 
to Fairview, Alberta, with a pilot and one passenger on board. 
During a shallow cruise descent into Fairview, at about 800 feet 
above ground level (agl), the red battery-temperature light 
illuminated on the warning caution-advisory panel. The pilot 
observed that the voltmeter and ammeter indications were 
normal and switched off the battery. As he contemplated a 
precautionary landing at about 500 feet agl, the cabin and 
cockpit began to fill with smoke, and all electrical power was 
lost. He therefore landed immediately. After touchdown the 
engines were secured, and the pilot and passenger exited the 
helicopter. Flames were observed to be emanating from the 
vicinity of the right baggage compartment, and the helicopter 
was subsequently destroyed by an intense ground fire. 


The investigation to date has revealed that the auxiliary-battery parallelling cable was not attached to the positive post of the main bat- 
tery during routine maintenance. The battery cable arced through the battery compartment forward bulkhead and ignited the flammable 
nylon survival-gear bags in the adjacent baggage compartment. The proximity of the highly flammable nylon survival-gear bags to the 
battery compartment electrical wiring represented a hazard and contributed to the initiation and propagation of the in-flight fire. 
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The investigation is focusing on the organizational structure of the company’s maintenance department, TC’s requirements for a mainte- 
nance control system, and the required frequency for inspections of the battery compartment. 


Loss of control after take-off, Beech Aircraft Corporation A100, Thunder Bay airport, Ontario 

On the morning of 14 June 1999, the Thunder Airlines Limited Beech A100 King Air aircraft took off on a charter flight from Thunder 
Bay, Ontario, for Red Lake, Ontario, with two pilots and three passengers on board. After getting airborne, the aircraft pitched up to 
approximately 70 degrees, rolled to the left, pitched steeply nose-down, and descended to the ground within the confines of the airport. 
The aircraft contacted the soft, level ground as it was recovering to a relatively level attitude, and came to rest in a wooded area imme- 
diately beyond an elevated railroad bed and track. The cabin remained intact during the crash sequence, and all occupants escaped 
without any injuries. An ensuing fuel-fed fire was rapidly extinguished by airport emergency response services personnel. 


Maintenance personnel had performed work on the rudder controls during the weekend preceding the flight. In order to perform this work, 
the primary and secondary pitch trim actuators bracket, connected between the stabilizer and the airframe, had to be disconnected 
from the airframe. This bracket, in the form of a double U, with the primary and alternate trim motors located in the middle, is attached 
to the airframe and the leading edge of the stabilizer. Two bolts are routed through the two holes at each end of the actuators for 
attachment to the airframe and the stabilizer. 


The investigation revealed that the top of the bracket was not attached to the airframe. The two top bolts did not pass through the 
actuator holes when reinstalled, only through the attachment holes in the airframe. When the bolts were tightened during installation, 
they squeezed the ends of the actuators to the attachment points on the airframe. Following installation of the stabilizer trim actuator, 
the aircraft maintenance engineer and the crew chief performed a primary and an alternate trim control check, which showed that the 
trim system was operating normally because the actuator bracket was pinched in the U-shaped collar. Because the actuators were inef- 
fectively secured, air loads on the stabilizer during take-off caused the stabilizer trim actuators to disconnect from the empennage. After 
the actuators disconnected from the empennage, the front of the stabilizer went to the full down position and locked there. From that 
point on, the flight crew had no control over the pitch attitude of the aircraft. 


The investigation is focusing on the company’s maintenance program and the verification requirements following maintenance work on 
critical aircraft parts, such as flight controls. 


Controlled flight into terrain, Beech Aircraft Corporation 1900D, Sept-iles, Quebec 

On 12 August 1999, a Raytheon Beech 1900D operated by Régionnair Inc. left Port-Menier, Quebec, shortly before midnight on a 
scheduled flight to Sept-Îles, Quebec. On board were two pilots and two passengers. The aircraft crashed in a wooded area one mile 
from the Septiles airport while the crew was conducting an instrument approach to runway 31, in reported weather conditions of a 
200-foot ceiling and one-quarter mile visibility. A post-crash fire destroyed the wings, the engines, and the right mid-side of the fuselage. 
The captain was fatally injured. The first officer was seriously injured, and the two passengers received minor injuries. 


ANDRE TURENNE ALLAN CHAULK 
Regional Senior Investigator—Technical (Air) Regional Investigator—Technical (Air) 
Dorval Office Dartmouth Office 


Search efforts to locate the aircraft began approximately three minutes after the flight service station operator lost contact with the 
crew. He then contacted and advised the Trenton Rescue Coordination Centre (RCC) of the situation. While the ground search was being 
organized by various teams in darkness in reported visibility near zero in fog, the RCC and the airport authorities were trying to identify 
the approximate location of the aircraft from radar tapes. The two passengers walked to the main road and were found at about 0100. 
The location of the aircraft was immediately passed to the emergency response services, who arrived at the scene at approximately 
0107. Medical personnel began stabilizing and extracting the aircrew without delay. 


The investigation is focusing on the use of ad hoc, unapproved Global Positioning System approaches and approach limits by aircrew, 
pilot decision making, the possibility of approach bans when the reported weather is below the approach limits for the runway in use, 
and unstabilized approaches. 


Collision with the ground, Eurocopter AS 350, Squamish, British Columbia 
On 15 August 1999, early in the afternoon, the Glacier Air AS 350BA (ASTAR) helicopter was conducting sightseeing tours when it was 
reported missing. Wreckage of the aircraft and five fatally injured persons were found on a steep hillside about 24 hours later. 


The weather on the day of the flight was reported to be marginal visual meteorological conditions and worse around the middle of the 
day. The aircraft had completed three flights to the same area, refuelled, and completed another flight before the accident flight. The 
pilot, who was very experienced in fixed-wing flight operations in the area, had about 300 flight hours on helicopters and had recently 
introduced the helicopter to this operation. 


Examination of the wreckage area revealed damage to trees in the vicinity consistent with that made by a hovering or low-speed 
manoeuvring helicopter. Further examination of the wreckage revealed main rotor damage from rock, fuselage, and trees. Drive com- 
ponent damage is consistent with damage from sudden stoppage while under power. Wreckage dispersal and reported injuries to the 
pilot and passengers are consistent with that demonstrated by rotating forces. There was evidence of fuel at the site, but no fire. 
Wreckage debris was spread from 4,000 feet above sea level (as!) down to about 3,700 feet asl in a very steep and narrow ravine. 


Examination of the engine revealed no sign of failure or control malfunction before impact. The damage to the fuselage was mostly 
from the main rotor and from the aircraft tumbling down the hill. The investigation is concentrating on the factors associated with 
inadvertent flight into instrument meteorological conditions. 


MIKE STACEY DARLENE DALEY 
Manager, Regional Operations (Air) Regional Investigation Operations Assistant (Air) 
Richmond Hill Office Winnipeg Office 


29 


30 


AIR 


Midair collision, Aircoupe and Cessna 152, Cloverdale, British Columbia 

On the afternoon of 20 November 1999, an Aircoupe with a pilot and one passenger on board took off from Langley airport, British 
Columbia, and proceeded north on a local visual flight rules (VFR) flight. At 1619, a Cessna 152 with an instructor and a student on 
board took off from Boundary Bay, airport, British Columbia, and proceeded to the training area five nautical miles west of Langley 
on a VER training flight. 


At 1626, the two aircraft collided over farmland. Initial radar data show that the aircraft were at about 1,300 feet above ground level at 
impact. The Cessna lost its left wing at collision and spiralled into the ground, and the Aircoupe broke up in flight. The four occupants 
were fatally injured; the accident forces were not survivable. There was no fire. 


Midair collisions involving private and/or training aircraft have increased in the recent past. This is the second one to occur in British 
Columbia during the last year. Two others occurred in Quebec in 1998. The investigation into this accident is focusing on the coordi- 
nation of flights within training areas and pilot traffic-scanning techniques. 


Collision with the ground, de Havilland DHC-2 Beaver, Lake Adonis, Quebec 

On 13 January 2000, the DHC-2 Beaver on skis with a pilot and five French tourists on board took off from Lake Adonis, Quebec, to 
conduct a 20-minute sightseeing flight in the area. The aircraft was reported missing approximately one hour after take-off. Emergency 
response services crews found the wreckage on the side of a hill five kilometres from the departure point four hours and forty minutes 
later. The pilot and two passengers were killed, and the other three passengers were seriously injured. 


At the time of the crash, the sky was clear and the winds calm. The outside temperature was -25 degrees Celsius. The aircraft contacted 
the hill a few metres from the top. The terrain beyond the top of the hill dropped dramatically and would have provided the passengers 
a sudden splendid view of the land beyond the hilltop. 


At this stage of the investigation, there are indications that the engine was performing normally at impact and that the aircraft contacted 
the hill at relatively low airspeed. The investigation is focusing on visual flight at low level, passenger briefings concerning survival equip- 
ment stored in aircraft, and the factors involved in pilot visual perception of aircraft performance when flying towards rising terrain. 


SWISSAIR FLIGHT 111 INVESTIGATION 


The TSB investigation continues into the Swissair MD-11 accident in which 229 persons perished off Peggy's Cove, Nova Scotia, 

on 2 September 1998. Wreckage retrieval from the bottom of the Atlantic was safely completed at the end of September 1999. 

Approximately 98% of the aircraft by weight was recovered. Detailed examination of over a million additional pieces from this final 
operation is under way. Many of the pieces are small and difficult or impossible to identify—the work is time consuming. 


WARREN WIGHTMAN BILL YEARWOOD 
Regional Investigator—Operations (Air) Manager, Regional Operations (Air) 
Richmond Office Richmond Office 


Other investigation activities include airflow testing on board an MD-11 to help determine the airflow pattern within the front ceiling area 
of the aircraft, wire testing to try to extract as much information as possible from the 20 arced wires that have been found, and recon- 
struction and analysis of the front ceiling area. 


The analysis phase is now under way. During this phase, the investigation team is analyzing the wreckage and information that have 
been gathered to assess what occurred on board Flight 111 and to identify additional safety deficiencies. 


As these deficiencies are identified and verified, the Board is taking safety action and making this information public. The analysis 

of recovered wreckage showed burnt metallized Mylar thermal acoustic insulation. Further tests of this material showed that it would 
indeed sustain combustion. The Board issued safety recommendations concerning the risk posed by the use of this insulation covering 
material. The Federal Aviation Administration (FAA) in the United States has issued a Notice of Proposed Rule-Making, which will be fol- 
lowed up by an Airworthiness Directive regarding thermal blanket covering materials. Of ongoing interest to the TSB is the identification 
of potential sources of heat in proximity to materials that may support ignition. While monitoring the replacement of insulation on other 
MD-11’s, investigators found heat damage in areas near map lights in the cockpit. The TSB issued a Safety Advisory Letter identifying 
these lights as a potential source of ignition. The manufacturer, Boeing, issued an Alert Service Bulletin, and shortly afterwards the 
FAA issued an Airworthiness Directive. At this time, the investigation has not established any direct connection between the map light 
discrepancies that were recently found in some other MD-11 aircraft and the circumstances of Flight 111. 


This is a complex and challenging investigation. The Board will continue to conduct this investigation with diligence and vigour and will 
take further appropriate safety action whenever additional safety deficiencies are verified. 


AIR SAFETY DEFICIENCIES IDENTIFIED 


In recent years, a number of aircraft crashes have occurred while the aircrew were conducting approaches in ceiling and visibility 
conditions at or below the minimums recommended for these approaches. These occurrences primarily involved air taxi and charter 
operators serving small aerodromes where approach and airfield facilities are limited. Questions have been raised about the consisten- 
cy of limits for aircrew to conduct approaches to these aerodromes in marginal weather conditions. The increase in the use of ad hoc, 
unapproved Global Positioning System approaches by aircrew in lieu of the approaches listed in the Canada Air Pilot let-down books is 
also of concern to the Board. As the investigation into the Swissair Flight 111 accident continues, a number of safety deficiencies relat- 
ing to large air carrier operations are being validated and addressed by the Board. In addition, midair collisions of private general avia- 
tion aircraft continue to occur in good weather conditions, raising concerns about the “see-and-avoid” concept of aircraft separation. 


DAVID ROSS BRIAN STRATTON 
Regional Senior Investigator—Operations (Air) | Regional Senior Investigator—Technical (Air) 
Winnipeg Office Winnipeg Office 


Si 


22 


AIR 


SUMMARY OF AIR SAFETY ACTIONS AND RECOMMENDATIONS ISSUED 


Coinciding with the release of its investigation report on the December 1997 Canadair Regional Jet accident at Fredericton, New 
Brunswick, the Board issued two recommendations concerning Category | approach and landing criteria and the potential hazards 
to aircrew operating aircraft in low-energy conditions, particularly low-energy go-arounds. 


The continuing investigation into the Swissair Flight 111 accident near Halifax, Nova Scotia, has resulted in the Board issuing two 
further recommendations to date, identifying deficiencies with respect to metallized polyethylene terephthalate (PET) aircraft insulation, 
commonly known as Mylar. The investigation found indications that thermal insulation was a significant source of the combustible mate- 
rials that sustained the fire. The type of cover material on the insulation blankets used on that aircraft met earlier applicable flammability 
test criteria for FAA certification. However, in-service fires of the PET cover material and inconsistent results of further testing prompted 
a requirement to seek additional flammability test criteria. In October 1998, the FAA stated that the test criteria used to certify the flam- 
mability characteristics of Mylar were inadequate. 


On 18 May 1998, a Pilatus Porter PC-12 aircraft with a pilot and seven passengers on board crashed near Clarenville, Newfoundland, 
after its engine failed at altitude. The aircraft was certified and authorized for single-engine instrument flight rules (SEIFR) operations. 
The aircraft captain crash-landed the aircraft in a bog after gliding the aircraft approximately 15 minutes in cloud conditions extending 
near the ground. The Board issued six safety recommendations with respect to this occurrence, ranging from measures to allow the air- 
craft to glide safely from its maximum operating level to ground level during an engine-out condition, to aircraft modifications to ensure 
that aircrew will be provided with advance warning of impending engine malfunctions, to regulations, measures, and equipment that 
would minimize the risks associated with single-engine aircraft commercial operations in cloud. 


On 16 July 1998, a Beech Aircraft Corporation A100 King Air landed in Ottawa, Ontario, with its right main landing gear retracted after 
the crew tried unsuccessfully to lock it down via normal and emergency means. The aircraft landing-gear operating system had recently 
been converted from an electrical mode to a hydraulic one, following approval of a supplemental type certificate. The investigation found 
that the hydraulic pump motor’s circuit breaker, located in an area that was inaccessible to the aircrew, had tripped. For unknown rea- 
sons, the emergency lowering system also failed to extend the gear. The operator, in coordination with TC, relocated the circuit breaker 
to a position accessible by the aircrew and changed the emergency gear-lowering procedures to allow for a one-time resetting of the 
circuit breaker, prior to utilizing the emergency gear-lowering method. As a result, the Board issued two safety recommendations aimed 
at advising all Canadian operators and the country of manufacture of this type of aircraft with the hydraulic gear actuation modification 
of the circumstances of this accident and the measures taken to prevent a recurrence. 


MARK CLITSOME 
Senior Investigator/Report Standards Officer (Air) 
Head Office 


The TSB forwarded eight Aviation Safety Advisories to TC for various safety deficiencies noted in 1999-2000. One advisory pertained 
to the evacuation of pilots and passengers from submerged float planes. In the last ten years, there were 24 fatal accidents in which 
persons drowned because of their inability to escape from a submerged aircraft. It was determined that the victims were restrained at 
the time of the accident and that the impact forces had been tolerable and survivable. Another advisory related to the time elapsed 
between the emergency exit of passengers on a runway and their evacuation to a sheltered area, especially during severe weather. 
The advisory suggested that operators and applicable response agencies review their procedures with a view to ensuring their prompt 
reaction following such events. Two other advisories related to obstacle clearance criteria and turbulence warning reports for the St. John’s 
airport, Newfoundland, following incidents related to approaches to runway 16 where aircraft lost altitude rapidly after overflying a sharp 
decline in terrain elevation during the approach. 


The Clarenville, Newfoundland, PC-12 accident aircraft did not have an emergency locator transmitter (ELT) on board, as it had been 
removed for repairs. Accidents where the ELT had been removed for servicing prior to the flight are not unprecedented. The TSB is 
aware of eight such accidents since 1991. In some of these cases, loss of life and serious injury was a direct result of the inability of 
the emergency response services to locate the aircraft in time because an ELT was not on board. Current regulations allow commercial 
operators to operate an aircraft for up to 90 days without an ELT, although TC is in the process of amending this to 30 days. For com- 
mercial operators with a high aircraft-utilization rate, or for those who are performing operations that involve greater risk, the proposed 
30 days may still represent an unacceptable period of operation without an ELT. An advisory reflecting this view was issued to the regulator. 


REPLIES TO AIR RECOMMENDATIONS 


The TSB issued four safety recommendations in the 1998-1999 reporting period in relation to the Swissair Flight 111 accident. Replies 
were received in this reporting period. The Minister of Transport responded to two Board recommendations relating to the implementation 
of a two-hour recording capacity for cockpit voice recorders (CVR) installed in new aircraft by 1 January 2003, and that this capacity be 
retrofitted to all aircraft by 1 January 2005. The Minister stated that TC will introduce an appropriate Notice of Proposed Amendment 
to this effect. The Board has assessed these responses as Fully Satisfactory in eliminating or reducing the safety deficiencies. A recom- 
mendation that CVRs be provided with a ten-minute separate, dedicated power supply when normal aircraft power sources are interrupted 
was also supported, with the caveat that American and Canadian requirements first be harmonized. The CVR and the flight data recorder 
installed in the Swissair Flight 111 accident aircraft were powered from the same source. Consequently, the two recorders stopped 
functioning at the same time when power to the electrical bus serving these two circuits was interrupted. The Board recommended that 
aircraft recorders be powered from separate generator circuit buses. The Minister replied that Canadian Aviation Regulations requires 
the use of separate buses and that, moreover, this requirement is harmonized with the European Organization for Civil Aviation 
Electronics. The replies to these recommendations show Satisfactory Intent to eliminate or reduce the safety deficiencies. 


DON BORDEN WRAY TSUJI 
Regional Senior Investigator—Operations (Air) Regional Senior Investigator—Technical (Air) 
Edmonton Office Edmonton Office 
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On 26 May 1999, the Board issued two recommendations stemming from its investigation into the Canadair CL-600 Regional Jet loss of 
control on go-around at Fredericton, New Brunswick, on 16 December 1997. These recommendations dealt with Category | approach cri- 
teria and the training of aircrew on the risks associated with low-energy conditions, particularly low-energy go-arounds. On 6 August 1999, 
the Minister of Transport replied that draft regulatory amendments to strengthen the standards for instrument approaches in low weather 
would be submitted without delay, with the goal of implementing changes as soon as possible. TC also issued an advisory to air opera- 
tors and pilots on the potential hazards associated with an aborted landing or go-around. Moreover, the Minister stated that TC would 
present draft regulatory amendments to include initial and recurrent training in low-energy aspects of aircraft operations. The Board 

has assessed these actions as Fully Satisfactory in addressing the associated safety deficiencies. 


In response to the Board’s recommendations concerning the deficiencies found in the Mylar insulation related to the Swissair Flight 111 
accident, the Minister indicated that TC and the FAA had been sharing efforts in developing appropriate safety action. The FAA intro- 
duced a Notice of Proposed Rule-Making, proposing that metallized Mylar insulation be removed from affected aircraft within four years, 
and that existing test criteria be replaced with a higher standard. Although there are two operators of McDonnell Douglas aircraft in 
Canada, none of the Canadian aircraft were produced with metallized Mylar insulation. The Minister concurred with the action taken by 
the FAA to address the potential hazard posed by aircraft in which metallized Mylar is present. 


The responses of both TC and the FAA acknowledge that metallized Mylar-covered insulation blankets constitute a safety deficiency. 
Their proposed actions, if implemented in full, will substantially reduce the safety deficiency. However, for the present, the actions 

have not been sufficiently advanced to reduce the risks for transportation safety. Therefore, the responses show Satisfactory Intent to 
address the safety deficiency. With respect to the flammability standard, TC and the FAA are committed to replacing existing test crite- 
ria with a more stringent flammability standard. However, it is unclear the extent to which proposed test criteria will reduce or eliminate 
the identified deficiency or, for that matter, whether they will be adopted. The responses therefore show Satisfactory Intent to address 
the safety deficiency. 


SIGNIFICANT AIR SAFETY ISSUES 


The issues on the Significant Air Safety Issues list (Figure 10) from last year continue to be of concern to the Board. In addition, runway 
incursions by persons, aircraft, and vehicles continue to rise. 


Runway incursions have received significant publicity in the United States as a result of several spectacular accidents/incidents and a 
rapid climb in the number of reported occurrences over the last several years. A review of the TSB database shows an upward trend 

in the number of runway incursions in the years 1995 to 1999 from 14 to 40, with a drop in 1998 to 27. While the magnitude of this 
trend is of concern in its own right, data gathered by NAV CANADA show a much more marked increase in both the actual numbers and 
the rate of increase for runway incursions. The figures for the three years from 1997 to 1999 show an increase in the number of runway 
incursions from 45 to 205. The difference in data is due to the much broader definition of reportable incidents used by NAV CANADA and 
the attention NAV CANADA is bringing to this issue. 


NAV CANADA has been tracking runway incursions and is concerned about the upward trend. To address this concern, it launched a 
study into the problems leading to runway incursions in late 1999. The field data collection phase is ongoing, with an expected comple- 
tion date of April 2000. NAV CANADA has also convened a panel of experts to review the data and define strategies for reducing the 
number of runway incursions. Government and industry representatives are attending these symposia across Canada to gather ideas 
on how to reduce the incidence of runway incursions and runway transgressions. NAV CANADA will draft a report, with an expected 
completion date of July 2000. The TSB will be an observer to the panel. 


The Board also remains concerned about the number of approach and landing accidents involving commercial passenger aircraft. Poor 
or marginal weather conditions play a role in virtually all such accidents, many of which are classified as controlled flight into terrain. On 
27 February 2000, a small twin-engine passenger aircraft with a pilot and six passengers on board departed Edmonton, Alberta, on a 
flight to Stony Rapids, Saskatchewan. The aircraft crashed while the pilot was conducting an instrument approach to the Stony Rapids 
airfield. The pilot and one passenger were seriously injured. The accident happened at night in reported weather conditions of 300 feet 
overcast and three miles visibility. The TSB is presently looking at over 20 approach and landing accidents in the last 10 years that 
bear similarities with this accident, with a view to uncovering systemic deficiencies related to instrument approaches in conditions of 
low ceiling and/or visibility. 


FIGURE 10 

SIGNIFICANT AIR SAFETY ISSUES 

° Adequacy of Management in Commuter, Air Taxi, and Charter Operations 

e Air Proximities (Losses of Separation)/Runway Incursions 

e Frequency of Approach and Landing Accidents in Commercial Passenger Operations 
° Adequacy of Safeguards in Night Visual Flight Rules (VFR) Operations with Fare-Paying Passengers 
° Maintenance of Situational Awareness in Automated Cockpits 

° Ad hoc Use of Global Positioning Systems (GPS) 

° Adequacy of Work/Rest Schedules 

° Occurrence Rate in Aerial Work Operations 

° Adequacy of Flight Recorder Requirements 
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APPENDIX A — SAFETY RECOMMENDATIONS APPROVED IN 1999-2000 


MARINE 


OCCURRENCE 

Injury 

Fishing Vessel “S.S. BROTHERS” 
Off Yarmouth, Nova Scotia 

8 October 1996 


M96M0144 


Grounding 

Bulk Carrier “RAVEN ARROW” 
Johnstone Strait, British Columbia 
24 September 1997 


M97W0197 


SUBJECT 
Safe Operations on the 
Deck of Fishing Vessels 


Bridge Resource Management 
and Fatigue 


RECOMMENDATION 

The Department of Transport coordinate with 
appropriate provincial authorities to conduct a 
review of existing safety regulations administered 
by both levels of government to help ensure that 
the regulatory provisions pertaining to workplace 
safety on fishing vessels and overall operational 
safety are harmonized and enforced to achieve 
their intended objectives. 


M99-01 


The provinces review their workplace legislation 
with a view to presenting it in a manner that will be 
readily understood by those to whom it applies, to 
help ensure that the enforcement mechanism and 
the regulatory regime complement each other. 


M99-02 


Canadian pilotage authorities adopt pilotage assign- 
ment policies and practices that both reflect the 
workload associated with the seasonal fluctuation 
in demand for pilotage services and help ensure 
pilots are well rested between assignments, so 

as to minimize the adverse effects of short-term 
and/or chronic fatigue on their performance. 


M99-03 


The Department of Transport and the Canadian 
pilotage authorities develop and implement an aware- 
ness program to provide guidance to operational 
employees, including pilots, on reducing the adverse 
effects of fatigue on job performance. 


M99-04 


The Department of Transport and the Canadian 
pilotage authorities develop and implement a Bridge 
Resource Management (BRM) training validation sys- 
tem to help ensure the principles of BRM are being 
put into operational practice. 


M99-05 


The pilotage authorities develop and implement 

a safety management quality assurance system, 
consistent with maintaining the highest practicable 
standard of safety, for vessels operating in Canadian 
pilotage waters. 


M99-06 


RAIL 


OCCURRENCE SUBJECT 
Main track runaway, collision, Communication of Operating 
and derailment Policies and Practices 


Matapédia Railway Company 

Canadian National Train No. A402-21-24 
Mile 105.4, Mont-Joli Subdivision 
Mont-Joli, Quebec 

24 September 1998 


R98M0029 


Compliance with Operating 
Policies and Procedures 


Safety Infrastructure 


RECOMMENDATION 

The Matapédia Railway Company implement an 
effective system to communicate operating policies 
and practices to its employees and the other rail- 
ways with which it interfaces. 


R99-05 


The Department of Transport, in consultation with 
the Railway Association of Canada, assess all rail- 
ways under its jurisdiction to help ensure that they 
effectively communicate operating policies and 
practices to employees and the other railway 
companies with which they interface. 


R99-06 


The Matapédia Railway Company (MRC) develop 
and apply a structured program that will effectively 
evaluate whether employees operating on MRC 
property are complying with its operating policies 
and procedures. 

R99-07 


The Department of Transport develop a process 
to help ensure that new federal railway companies 
have an adequate safety infrastructure in place 
when they commence operations. 


R99-08 


37 


38 


APPENDIX A 


PIPELINE 
OCCURRENCE SUBJECT 
Crude Oil Pipeline Rupture Corrosion Defects 


Interprovincial Pipe Line Inc. 
Line 3, Mile Post 506.6830 
Near Glenavon, Saskatchewan 
27 February 1996 


P96H0008 


RECOMMENDATION 

The National Energy Board, in collaboration with 
the provincial authorities, the industry represen- 
tatives and the Canadian Standards Association, 
re-assess methods for the detection and assess- 
ment of narrow, axial, external corrosion defects 
found in isolation or in association with environ- 
mentally assisted cracking mechanisms. 


P99-01 


AIR 


OCCURRENCE 

Loss of Control on Go-Around 
(Rejected Landing) 

Air Canada Canadair CL-600-2B19 
C-FSKI 

Fredericton Airport, New Brunswick 
16 December 1997 


A97H0011 


Thermal Acoustical Insulation Materials 


Engine Failure/Forced Landing 

V. Kelner Airways Limited 

Pilatus PC-12 C-FKAL 

Clarenville, Newfoundland 1.5 nm SE 
18 May 1998 


A98A0067 


SUBJECT 
Low-Weather Approaches 


Low-Energy Go-Arounds 


Thermal Acoustical Insulation Blanket 


RECOMMENDATION 

The Department of Transport reassess Category | 
approach and landing criteria (re-aligning weather 
minima with operating requirements) to ensure 
a level of safety consistent with Category II 
criteria. 


A99-05 


The Department of Transport ensure that pilots 
operating turbo-jet aircraft receive training in, and 
maintain their awareness of, the risks of low-energy 
conditions, particularly low-energy go-arounds. 


A99-06 


Regulatory authorities confirm that sufficient action 
is being taken, on an urgent basis, to reduce or 
eliminate the risk associated with the use of metal- 
lized PET-covered insulation blankets in aircraft. 


A99-07 


Flammability Test Criteria 


Oxygen System Requirements 


Electrical System Requirements 


On an urgent basis, regulatory authorities validate 
all thermal acoustical insulation materials in use, 
or intended for use, in applicable aircraft, against 
test criteria that are more rigorous than those in 
Appendix F of FAR 25.853, and similar regulations, 
and that are representative of actual in-service 
system performance. 


A99-08 


The Department of Transport require that pres- 
surized SEIFR aircraft have sufficient supplemental 
oxygen to allow for an optimal glide profile during 
an engine-out let-down from the aircraft's maximum 
operating level until a cabin altitude of 13 000 feet 
is attained. 


AQ0-01 


The Department of Transport require that SEIFR air- 
craft have a sufficient emergency electrical supply 
to power essential electrical systems following 

engine failure throughout the entirety of a descent, 
at optimal glide speed and configuration, from the 
aircraft's maximum operating level to ground level. 


A00-02 


39 


AIR (continued) 


OCCURRENCE 


APPENDIX A 


SUBJECT 


Engine Chip Detector Requirements 


RECOMMENDATION 


The Department of Transport require that the 
magnetic chip detecting system on PT-6-equipped 
single-engine aircraft be modified to provide a warn- 
ing to the pilot of excessive ferrous material in 
the entire engine oil lubricating system. 


A00-03 


Main Landing Gear Collapsed 
Transport Canada 

Beech A100 King Air C-FDOR 
Ottawa/MacDonald-Cartier 
International Airport, Ontario 
16 July 1998 


A9800184 


40 


Engine Trend Monitoring Requirements 


Additional Equipment Requirements 


The Department of Transport require that single- 
engine instrument flight rules (SEIFR) operators 
have in place an automatic system or an approved 
program that will monitor and record those engine 
parameters critical to engine performance and 
condition. 


A00-04 


The Department of Transport review the equipment 
standard for SEIFR and include equipment technolo- 
gies that would serve to further minimize the risks 
associated with SEIFR flight. 


A00-05 


Pilot Decision Making 


Landing Gear Modification 


The Department of Transport improve the quality of 
pilot decision making in commercial air operations 
through appropriate training standards for crew 
members. 


A00-06 


The Department of Transport ensure that all 
Canadian operators of the Beech King Air with the 
Aviadesign landing gear modification are advised of 
the circumstances of this accident and the safety 
actions taken, with the view toward implementing 
similar changes to prevent a future similar accident. 


A00-07 


The Department of Transport notify the United 
States Federal Aviation Administration, in accor- 
dance with Annex 8, “Airworthiness of Aircraft,” to 
the Convention on International Civl Aviation, about 
the circumstances of this accident and the safety 
actions taken, with the view toward wider applica- 
tion of the safety actions. 


A00-08 


Bureau de la sécurité des transports 


Transportation Safety Board 
du Canada 


of Canada 


SAFETY ISSUES 2000 


Transportation Safety Board 


Bureau de la sécurité des transports 
of Canada 


du Canada 
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